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MODELING RELATIONSHIPS BETWEEN JUMP HEIGHT, GROUND CONTACT 
TIME, REACTIVITY AND STIFFNESS.  

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INTRODUCTION 
3O\RPHWULFPXVFXODUDFWLRQVLQYROYHWKHVWUHWFKVKRUWHQLQJF\FOH66&LQDVSRUWVVSHFLILFPDQQHU,Q
VRPHFDVHVLWLVYHU\LPSRUWDQWWRMXPSKLJKYROOH\EDOOEDVNHWEDOOVNLMXPSLQJHWF,QRWKHUFDVHV
LW LV LPSRUWDQW WR MXPSDVKLJKDVSRVVLEOHZLWK WLPHFRQVWUDLQWVDQGFRQVHTXHQWO\VKRUWDQG LQWHQVH
LPSXOVHVUHERXQGYROOH\EDOOHWFDUHQHHGHG ,QRWKHUFRQWH[WV LWFRXOGDOVREH LPSRUWDQW WRKDYH
YHU\VKRUWDQGVWLIILPSXOVHVSULQWLQJUHERXQGVWHQQLVHWF5HFHQWUHVHDUFKKDVGHPRQVWUDWHGWKDW
PXVFXODUVWLIIQHVVGXULQJDMXPSZDVQRWOLQNHGWRWKHMXPSSHUIRUPDQFH>@$SUDFWLFDOFRQVHTXHQFH
LV WKDW ERWK WUDLQLQJ PRGDOLWLHV DUH YHU\ GLIIHUHQW IRU WKHVH WZR PXVFXODU TXDOLWLHV $QRWKHU
FRQVHTXHQFH LV WKDW WUDLQLQJ IROORZ XS VKRXOG WDNH LQWR DFFRXQW PXVFXODU TXDOLWLHV UHTXLUHG IRU
SHUIRUPDQFH7UDGLWLRQDOMXPSLQJWHVWVVXFKDVWKHVTXDWMXPSDQGFRXQWHUPRYHPHQW MXPSVSURYLGH
LQFRPSOHWH LQIRUPDWLRQ 5HDFWLYLW\ WHVWV DUH GLIILFXOW WR VWDQGDUGL]H DQG FRXOG ODFN UHOLDELOLW\
6WLIIQHVVDSSHDUVYHU\GLIILFXOWWRDVVHVVLQILHOGFRQGLWLRQV7KHDLPRIWKLVVWXG\ZDVWRGHYHORSDQ
RULJLQDO SO\RPHWULF WHVW WKDW DVVHVVHV DW WKH VDPH WLPH WKH IRXUPDLQ 66& FKDUDFWHULVWLFV MXPSLQJ
KLJKJURXQGFRQWDFWWLPHUHDFWLYLW\DQGVWLIIQHVV
 
METHODS 
7ZHQW\KHDOWK\VXEMHFWV\UPNJSDUWLFLSDWHGLQWKLVVWXG\DQGZHUHWHVWHG
WZLFH RQH ZHHN DSDUW XVLQJ WKH VDPH H[HUFLVH PRGDOLWLHV 7KH WHVWLQJ SURWRFRO VWDUWHG ZLWK VTXDW
MXPS 6- DQG FRXQWHU PRYHPHQW MXPS &0- WHVWV 7KUHH IDPLOLDUL]DWLRQ WULDOV ZHUH IROORZHG E\
WKUHH PHDVXUHG WULDOV $IWHU WKHVH WZR WHVWV DOO VXEMHFWV SHUIRUPHG WKH ³SO\RPHWULF SURILOH´ WKDW
FRQVLVWHGRIFRQWLQXRXVMXPSWHVWV&-IROORZLQJGLIIHUHQWPRGDOLWLHV)RUHDFKPRGDOLW\VXEMHFWV
UHFHLYHGDVSHFLILFLQVWUXFWLRQ

 &-&7MXPSWLPHVZLWKWKHLQWHQWLRQWRUHGXFHDVPXFKDVSRVVLEOHWKHJURXQGFRQWDFWWLPH
-XPSKHLJKWKDVWREHYHU\ORZ
 &-&75 MXPS WLPHVZLWK WKH LQWHQWLRQ WR UHGXFHDVPXFKDVSRVVLEOH WKH JURXQGFRQWDFW
WLPH-XPSKHLJKWKDVWREHDOLWWOHKLJKHU
 &-5MXPSWLPHVZLWKWKHLQWHQWLRQWRUHGXFHDVPXFKDVSRVVLEOHWKHJURXQGFRQWDFWWLPH
DQGDWWKHVDPHWLPHMXPSDVKLJKDVSRVVLEOH
 &-5-+MXPSWLPHVZLWKWKHLQWHQWLRQWRMXPSDVKLJKDVSRVVLEOH7KHJURXQGFRQWDFWWLPH
FDQEHLQFUHDVHGDQGDOLWWOHNQHHIOH[LRQLVUHFRPPHQGHG
 &--+MXPSWLPHVZLWKWKHLQWHQWLRQWRMXPSDVKLJKDVSRVVLEOH7DNHWLPHWRIOH[WKHNQHH
DWHDFKODQGLQJ

(DFK PRGDOLW\ ZDV SHUIRUPHG WZR WLPHV 7HQ VXEMHFWV VWDUWHG ZLWK WKH &-&7 DQG IROORZHG WKH
FRQWLQXXPXQWLO&--+ZKLOHWKHWHQRWKHUVXEMHFWVGLGWKHRSSRVLWH
7KH0\RWHVWSURDFFHOHURPHWHU0\RWHVW6ZLW]HUODQGZDVYHUWLFDOO\DWWDFKHGWRDQHODVWLFEHOWRQWKH
VXEMHFW¶VKLSDFFRUGLQJ WR WKHPDQXIDFWXUHU¶V LQVWUXFWLRQV9HUWLFDO MXPSKHLJKW -+ZDVPHDVXUHG
IRUDOOWKHWHVWV*URXQGFRQWDFWWLPH&7UHDFWLYLW\LQGH[5, IO\LQJWLPH&7DQGVWLIIQHVV6WLI 
)PD[YHUWLFDO GLVSODFHPHQW GXULQJ LPSXOVH ZHUH DOVR DVVHVVHG IRU DOO FRQWLQXRXV MXPSV&ODVVLFDO
GHVFULSWLYHVWDWLVWLFVZHUHXVHGLQWKHSUHVHQWVWXG\,QWHUVHVVLRQUHSURGXFLELOLW\ZDVPHDVXUHGZLWKD
VSHFLILF FRHIILFLHQW RI YDULDWLRQ &9>@ $ GHSHQGHQW WWHVW ZDV XVHG WR GHWHUPLQH VLJQLILFDQW
GLIIHUHQFHV0DWKHPDWLFDOPRGHOLQJZDVXVHG WRGHVFULEH WKHUHODWLRQVKLSVEHWZHHQ-+&75,DQG
6WLI





RESULTS 
7DEOH  SUHVHQWV GHVFULSWLYH GDWD DQG FRHIILFLHQWV RI YDULDWLRQ IRU WKH IRXU SDUDPHWHUVPHDVXUHG DW
HDFKFRQWLQXRXVMXPSWHVW-+DQG&7LQFUHDVHGIURP&-&7WR&--+ZKLOH6WLIGHFUHDVHGS
5, UHDFKHG WKH KLJKHVW YDOXH DW&-5 -+UHSURGXFLELOLW\ZDV H[FHOOHQW IRU&-5-+DQG&--+&7
UHSURGXFLELOLW\ ZDV JRRG IRU &-&7 DQG &-7&5 ,Q FRPSDULVRQ ZLWK RWKHU SDUDPHWHUV 6WLI
UHSURGXFLELOLW\ZDV ORZHUZLWK&9¶V UDQJLQJ IURP WR7KHUHZDVQR VLJQLILFDQWGLIIHUHQFH
EHWZHHQVHVVLRQDQGVHVVLRQ&0-MXPSLQJKHLJKWSUHVHQWHGQRGLIIHUHQFHZLWK&--+
EXWZDVVLJQLILFDQWO\JUHDWHUWKDQ6-FPS
Table 1 – Descriptive data and reproducibility analysis (CV) for the “plyometric profile” test. 
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7KHILJXUHVSUHVHQWHGDOOWKHUHODWLRQVKLSVHVWDEOLVKHGEHWZHHQ-+&75,DQG6WLIDIWHUPDWKHPDWLFDO
PRGHOLQJ
 
 
Figure 1 – Relationships between JH, CT, RI and Stif established after mathematical modeling. 
 
DISCUSSION 
7KH ³SO\RPHWULF SURILOH´ WHVW EXLOW RQ ILYH SURJUHVVLYH PRGDOLWLHV RI FRQWLQXRXV MXPSV DOORZHG
PHDVXUHPHQWRIWKHYDULDWLRQRIIRXUSO\RPHWULFSDUDPHWHUV-+&75,DQG6WLILQVLGHDFRQWLQXXP
JRLQJ IURPPD[LPDO MXPSLQJ KHLJKW WRPLQLPDO JURXQG FRQWDFW WLPH0DWKHPDWLFDO PRGHOLQJ ZDV
WKHQ VXFFHVVIXOO\ XVHG WR GHVFULEH DOO WKH UHODWLRQVKLSV EHWZHHQ WKHVH IRXU SDUDPHWHUV 6XFK DQ
DSSURDFKLVQRWOLPLWLQJWKHDWKOHWHHYDOXDWLRQWRMXPSLQJKHLJKWDELOLW\EXWDOVRDIIRUGVPHDVXUHPHQW
RI UHDFWLYLW\ DQG VWLIIQHVV TXDOLWLHV ZKLFK DUH LPSRUWDQW LQ PDQ\ VSRUW DFWLRQV 7KH ³SO\RPHWULF
SURILOH´ FRXOG EH SHUIRUPHG LQ WKH ILHOG ZLWK D VLPSOH DQG DFFHVVLEOH DFFHOHURPHWHU +RZHYHU
PDWKHPDWLFDOPRGHOLQJUHTXLUHVVSHFLILFVRIWZDUHWKDWQHHGVWREHGHYHORSHG

CONCLUSION 
7KHSUHVHQWVWXG\SUHVHQWV WKH³SO\RPHWULFSURILOH´SRWHQWLDO ,WFRXOGEHYHU\XVHIXO IRUSO\RPHWULF
DFXWHDVVHVVPHQWDQGORQJLWXGLQDOIROORZXS
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